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AIRThen… 135 Million Years AgoAIRThen… 135 Million Years Ago
(Mesozoic Era, Jurassic Period)(Mesozoic Era, Jurassic Period)

+ sunlightVOCs + NOx

= ozone



Some 134 million years later…Some 134 million years later…
(Cenozoic Era, Quaternary Period)(Cenozoic Era, Quaternary Period)

… the first ozone map is created



1970 1970 –– The Creation of the EPAThe Creation of the EPA



1972 1972 -- Air Quality Trends Report… Air Quality Trends Report… 

- Annual Report on Nation’s Air Quality
- Covers multiple pollutants
- Includes maps, charts, statistics
- Historical trends analyses

EPA 454/R-98-016
December 1998



1995 1995 –– A napkin, a cocktail, an A napkin, a cocktail, an 
idea…idea…

- Maryland MDE, ALA-Maryland
- 2 Cities (Baltimore, D.C.)
- 1 Map
- Updated daily



1996 1996 –– Regional Maps and Regional Maps and 
ForecastsForecasts

-EPA Region I & NESCAUM
-6 New England States
-1 Peak Map
-Based on 1-hour standard
-Updated periodically
-Regional Forecast Map

July 18, 1996



1997 1997 –– “Production” “Production” 

1-hr Peak Maps

1-hr Animations

1-hr Peak Forecast Maps



1997 1997 -- The EMPACT of the AQIThe EMPACT of the AQI

 Air  Quality Index Health 
Descriptors

Air Quality Index Values Ozone Levels 
(ppm)

GOODGOOD 0 - 500 - 50 0 - 0.064

MODERATEMODERATE 51 - 10051 - 100 0.065 - 0.084

UNHEALTHY FOR UNHEALTHY FOR 
SENSITIVE SENSITIVE 
GROUPSGROUPS

101 - 150 101 - 150 0.085 - 0.104

UNHEALTHYUNHEALTHY 151 - 200151 - 200 0.105 - 0.124

VERY UNHEALTHYVERY UNHEALTHY 201 - 300201 - 300 0.125(8-hr) - 
0.404 (1-hr)

- Environmental Monitoring for Public 
Access and Community Tracking Initiative

- Real-Time AQ Project Proposal 
- ~$5M awarded over 3 years
- “AIRNow” 

- New Standards for ozone and particles
- New AQI, Health Messages
- Colors introduced… how many shades

are there of yellow?



The Birth of AIRNOWThe Birth of AIRNOW
May 14, 1998May 14, 1998

-14 States
- 5 Domains 
- Maps updated 7 times/day 
- Data Collection Center (DCC) at MCNC
- Animation, 1-hr & 8-hr Peak Maps
- Forecasts for 35 Cities

- August 17, 1998
- Midwest States added 
- 20 States
- 12 Domains

-AIRNow Website



1999 1999 -- The Early YearsThe Early Years
- Florida,  Louisiana, 
Minnesota, Missouri, 
South Carolina, and 
West Virginia added

- West Coast DCC (California)
added

- 27 States
- 26 Domains
- 71 Forecast Cities

-Real-time Visibility
Images (Web Cams)



2000 2000 –– Strange things happen when Strange things happen when 
you’re gone…you’re gone…

FirewallFirewall

February 17, 2000… a date that will live in infamy



2000 2000 -- The Rebound Half YearThe Rebound Half Year
May 1, 2000May 1, 2000

- 33 States 
- 37 Domains
- 7 updates/day
- EPA & West Coast DCC’s
merge

-125 Forecast Cities

… and National Outreach



2000 2000 -- Media OutreachMedia Outreach

-AQI Forecasts for
125 Cities

hh

- AQI Forecast for 36 Cities

-Maps and Forecasts
delivered to major WSP’s



2001 2001 –– AIRNow Goes AIRNow Goes 
InternationalInternational

Canada 1-hr AQI - FrenchCanada 1-hr AQI - English

U.S. 8-hr AQI



2001 2001 –– Fill in the Blanks…Fill in the Blanks…
- 38 States
- 5 Provinces
- 42 Domains
- 7 Updates/day
- 165 Forecast Cities

8/20/01 Cover Story

Why is the BLANK mirror down again!?!



2002 2002 –– AIRNOW: A Defining AIRNOW: A Defining 
YearYear

Colorado, Utah, New Mexico, Colorado, Utah, New Mexico, 
Kansas, Oklahoma, Nevada, Kansas, Oklahoma, Nevada, 
Louisiana, Arkansas, NPSLouisiana, Arkansas, NPS

Canada, GSMNP, Las Canada, GSMNP, Las 
Vegas, Vegas, SouthCentralSouthCentral
US, Northwest, US, Northwest, TusconTuscon

New MapsNew Maps

50 for Ozone50 for Ozone
10 for PM10 for PM2.52.5

32 DCC32 DCC
10 WCMC10 WCMC

MapsMaps

~1200 ~1200 –– OzoneOzone
~ 230 PM~ 230 PM2.52.5

~ 40 PM~ 40 PM1010

~1000~1000MonitorsMonitors

79796262AgenciesAgencies

44 States44 States
6 Canadian Provinces6 Canadian Provinces
Mexico (3 sites)Mexico (3 sites)
National Park ServiceNational Park Service

38 States38 States
5 Canadian Provinces5 Canadian Provinces

ParticipantsParticipants

2002200220012001MetricMetric



2002 2002 –– AIRNOW: A Defining AIRNOW: A Defining 
YearYear

273273165165Forecast citiesForecast cities

10 to 45 minutes10 to 45 minutes2 hours2 hoursTurnTurn--around timearound time

2002200220012001MetricMetric



Hourly Timeline of DMC activitiesHourly Timeline of DMC activities

2001
00 hr 30 1hr 2 hr30

2002
00 hr 30 1hr

2003
00 hr 30 1hr

All data received

Maps produced

Available on AIRNow

Available to Media



2002 2002 –– AIRNOW: A Defining AIRNOW: A Defining 
YearYear

273273165165Forecast citiesForecast cities

98.8% (3628 hrs/3672 hrs)98.8% (3628 hrs/3672 hrs)Uptime of DMCUptime of DMC

Oracle Database, MapCon & Oracle Database, MapCon & 
MapGenMapGen

ASCII files, MapGenASCII files, MapGenInfrastructureInfrastructure

Weather Central, WSI, Weather Central, WSI, 
Meteorologix, AccuWeather, Meteorologix, AccuWeather, 
WeatherBank (AP), WeatherBank (AP), 
Weatherunderground.com, Weatherunderground.com, 
USAToday, Weather.com, USAToday, Weather.com, 
The Weather Channel, CNNThe Weather Channel, CNN

Weather Central, Weather Central, 
WSI, Meteorologix, WSI, Meteorologix, 
USAToday, USAToday, 
Weather.comWeather.com

Media/WSP partnersMedia/WSP partners

Hourly (8am to 10pm)Hourly (8am to 10pm)
Some areas 24 hrs/daySome areas 24 hrs/day

7 times per day7 times per dayUpdate frequencyUpdate frequency

10 to 45 minutes10 to 45 minutes2 hours2 hoursTurnTurn--around timearound time

2002200220012001MetricMetric



2002 2002 –– National MapsNational Maps



2002 2002 –– National ParksNational Parks



2002 2002 –– National ForecastsNational Forecasts



2002 2002 –– National CoverageNational Coverage

hh



2002 2002 –– National AwarenessNational Awareness
““Yes”Yes”

ResponseResponse
2002 Green Gauge Reports 2002 Green Gauge Reports 

by RoperASWby RoperASW
Have you ever heard of ozone action days or code 
orange / code red air quality days? 52%
Have ozone action days or code orange / code red air Have ozone action days or code orange / code red air 
quality days ever caused you to change your daily quality days ever caused you to change your daily 
activities by reducing amount of air pollution (e.g., activities by reducing amount of air pollution (e.g., 
car pooling, driving less)?car pooling, driving less)?

37%

Have ozone action days or code orange / code red air Have ozone action days or code orange / code red air 
quality days ever caused you to change your daily quality days ever caused you to change your daily 
activities by reducing exposure to air pollution (e.g., activities by reducing exposure to air pollution (e.g., 
modifying outdoor exercise / work habits)?modifying outdoor exercise / work habits)?

46%



2002 2002 –– Where are we?Where are we?

We have near national coverage for realWe have near national coverage for real--time time 
ozone mappingozone mapping

There are other pollutants that need to be coveredThere are other pollutants that need to be covered

We have 273 cities forecasting nextWe have 273 cities forecasting next--day ozone AQI day ozone AQI 
levelslevels

There are other pollutants and nonThere are other pollutants and non--urban areas that need to be urban areas that need to be 
coveredcovered

We have successful outreach to the media and We have successful outreach to the media and 
public on ozone health effectspublic on ozone health effects

There are serious health effects from other pollutantsThere are serious health effects from other pollutants

We have extremely successful ozone “action” day We have extremely successful ozone “action” day 
programsprograms

We must keep these programs strong in spite of the resource We must keep these programs strong in spite of the resource 
challenges related to other pollutantschallenges related to other pollutants



2003 2003 –– AIRTomorrowAIRTomorrow
AIRNowAIRNow TechTech

Stakeholder access to the AIRNow databaseStakeholder access to the AIRNow database
Data value, statistical, and polling status queriesData value, statistical, and polling status queries
Time series graphs of data values and statistical query resultsTime series graphs of data values and statistical query results
Monitoring site information and QC criteria configuration
Completion date of May 1, 2003
Monitoring site information and QC criteria configuration
Completion date of May 1, 2003



2003 2003 -- AIRTomorrowAIRTomorrow

RealReal--Time Reporting & Mapping of PMTime Reporting & Mapping of PM2.52.5

–– Increasing scientific evidence pointing to PMIncreasing scientific evidence pointing to PM2.52.5 as as 
a serious health concerna serious health concern

–– Over 230 continuous PMOver 230 continuous PM2.52.5 monitors reporting monitors reporting 
data to AIRNow DMCdata to AIRNow DMC

–– Various mapping approaches being developed, Various mapping approaches being developed, 
analyzed and implementedanalyzed and implemented

–– Air quality (esp. PMAir quality (esp. PM2.52.5) is a year) is a year--round problemround problem
–– Target:  Maps for the public by October 1, 2003Target:  Maps for the public by October 1, 2003



2003 2003 -- AIRTomorrowAIRTomorrow

AQI Forecasting for PMAQI Forecasting for PM2.52.5

–– Provides yearProvides year--round coverage, health protectionround coverage, health protection
–– EPA pilot effort focusing on 36 major cities EPA pilot effort focusing on 36 major cities 

across the U.S.across the U.S.
–– Over $500K allocated to develop PMOver $500K allocated to develop PM2.52.5 forecast forecast 

tools for State and Local Agenciestools for State and Local Agencies
–– Many Agencies already forecasting for PMMany Agencies already forecasting for PM2.52.5

–– Target:  PMTarget:  PM2.52.5 forecasts for the public for all 36 forecasts for the public for all 36 
cities by October 1, 2003cities by October 1, 2003



2003 2003 -- AIRTomorrowAIRTomorrow

AQI Forecasting ModelAQI Forecasting Model
–– Provides national coverage for both urban and rural Provides national coverage for both urban and rural 

areasareas
–– Provides another quantitative tool for use by experienced Provides another quantitative tool for use by experienced 

and inexperienced forecastersand inexperienced forecasters
–– NOAA and EPA partnership under way to develop NOAA and EPA partnership under way to develop 

numerical air quality forecast modelnumerical air quality forecast model
–– Brings premier forecasting agency in the world together Brings premier forecasting agency in the world together 

with EPA to provide better forecasting tool for State and with EPA to provide better forecasting tool for State and 
Local agenciesLocal agencies

–– Target: Testing and Evaluation to begin summer 2003Target: Testing and Evaluation to begin summer 2003



2003 2003 -- AIRTomorrowAIRTomorrow

AQI Outreach for PMAQI Outreach for PM2.52.5

–– Provides yearProvides year--round coverage of AQIround coverage of AQI
–– Provides yearProvides year--round health awareness & round health awareness & 

protectionprotection
–– Provides new and useful information for State Provides new and useful information for State 

and Local agencies as well as the mediaand Local agencies as well as the media
–– Enhances existing partnerships with media Enhances existing partnerships with media 

partners and broadcast meteorologistspartners and broadcast meteorologists
–– Target: National YearTarget: National Year--Round AQI KickRound AQI Kick--Off in Off in 

Fall 2003Fall 2003



2003 2003 -- AIRTomorrowAIRTomorrow

Ozone Outreach ProgramsOzone Outreach Programs
–– Key to success of air quality programs Key to success of air quality programs –– Public Public 

AwarenessAwareness
–– Ozone is still a significant air quality concernOzone is still a significant air quality concern
–– Not all areas have a PMNot all areas have a PM2.52.5 problemproblem
–– For those that do have both pollutants… how do For those that do have both pollutants… how do 

we incorporate new information without we incorporate new information without 
degrading existing successful ozone program? degrading existing successful ozone program? 

–– Target: Build stronger ozone programs through Target: Build stronger ozone programs through 
collaboration with partners and other agencies… collaboration with partners and other agencies… 
ongoingongoing



2003 2003 -- AIRTomorrowAIRTomorrow

ResourcesResources
–– AIRNow is a voluntary programAIRNow is a voluntary program
–– Resources are limited… butResources are limited… but
–– There are opportunitiesThere are opportunities

EPA NEIEN Grants ($25M in FYEPA NEIEN Grants ($25M in FY--03)03)
New initiatives for monitoring network (?)New initiatives for monitoring network (?)
Cost savings through automation (monitor to system)Cost savings through automation (monitor to system)

–– Target: Explore use of NEIEN grant in FYTarget: Explore use of NEIEN grant in FY--03, 03, 
seek out other funding initiatives, look for seek out other funding initiatives, look for 
automation savings, build upon success to seek automation savings, build upon success to seek 
funding.funding.



AIRTomorrowAIRTomorrow

““Look at a day when you are 
supremely satisfied at the end. It's not 
a day when you lounge around doing 
nothing; it's when you've had 
everything to do, and you've done it.”

---- Margaret ThatcherMargaret Thatcher



AIRTomorrowAIRTomorrow

“Someone doing it often interrupts the 
person saying it cannot be done.”

---Anon
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